H
UMAN T-LYMPHOTROPIC virus 1 (HTLV-1) was among the first human retroviruses discovered in the early 1980s. 1 An estimated 10 to 20 million individuals are carriers worldwide, including southwestern Japan, the Caribbean basin, South America, intertropical Africa, and the southern United States. 2 It is the causative agent of HTLV-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP). 3 The lifetime cumulative risk of carriers' developing HAM/TSP is about 2%. 4 The disease is characterized by a progressive spastic paraparesis, with bladder and bowel involvement. 5, 6 An increasing spectrum of HTLV-1-related diseases has been reported and includes adult T-cell leukemia, 7 uveitis, 8 interstitial keratitis, 9 Sjö gren syndrome, 10 alveolitis, 11 polymyositis, 12 and arthritis. 13 Whereas the clinical features of HAM/TSP are well described, the progression of neurological disability has been poorly studied and remains undefined. Initial studies 7, [14] [15] [16] reported that the clinical course of HAM/ TSP is not necessarily one of relentless progression and that more often a plateau occurs after initial deterioration. Findings from a Brazilian study 17 suggest that the evolution of the neurological disability occurs mainly during the first year of the disease and becomes stable thereafter. The course of HAM/TSP seems to be heterogeneous, and a subgroup of patients experiences rapid disease progression. [18] [19] [20] Subacute progression, leading to severe paraplegia in less than 2 years, has been reported in posttransfusional 21 and posttransplantation 22 cases. No study, to our knowledge, has been designed specifically to investigate the longitudinal progression of the neurological disability in HAM/TSP. To assess gait disability progression in HAM/TSP, we conducted a clinical follow-up study between January 1, 1990, and December 31, 2004 , among a cohort of 123 patients.
METHODS

PATIENT POPULATION AND DATA COLLECTION
The population in Martinique (French West Indies) at the 1999 census was 381 427, the life expectancy was 75.2 years for men and 81.7 years for women, and 2.2% of the population was seropositive for HTLV-1 in 1989. 23 Patients with HAM/TSP followed up in the Department of Neurology, University Hospital of Fort de France constituted the entire cohort. All patients were Afro-Caribbean. Our department is the only neurological facility for patients in Martinique and accepts referrals directly from practitioners and other hospitals and receives a wide cross section of patients. The association of TSP with HTLV-1 was first demonstrated in 1985 in a serological study 3 conducted in our department. Only symptomatic treatments are usually given to patients with HAM/TSP, because no effective specific treatment has been reported, to our knowledge.
An archive of research medical records from patients with HAM/TSP was begun in 1991, which was kept separate from the hospital records. The research medical record collection includes all patients with a diagnosis of HAM/TSP who were examined at least once at the Department of Neurology. Since 1996, data were recorded using StatView software version 5.0 (SAS Institute, Cary, NC). Data were entered retrospectively when the patient was first seen in the Department of Neurology and at each follow-up visit. In the absence of reliable information about the year of onset of a disability step, the database cell was left blank.
The clinical variables examined were sex, age, age at onset, initial symptom (gait impairment or urinary disturbances), and history of blood transfusion before 1989 (the first year of blood bank screening for HTLV-1 in Martinique). A complete ophthalmologic examination was conducted to detect uveitis and dry keratoconjunctivitis.
Biopsy specimens of minor salivary glands were obtained, with results expressed according to Chisholm grade. 24 Bronchoalveolar lavage was performed under local anesthesia. T lymphocytes were identified and counted, and alveolitis was confirmed when lymphocytes represented more than 15% of the total alveolar cells. Cerebrospinal fluid immunoelectrophoresis was obtained at the time of diagnosis, and IgG intrathecal synthesis was calculated and expressed as the IgG index. 25 The presence of oligoclonal bands was also noted.
Since 1995, peripheral blood mononuclear cells (PBMCs) were isolated from EDTA-enhanced blood by density gradient centrifugation and were cryopreserved until use, and since 2000, HTLV-1 proviral load (PL) has been quantified. DNA was extracted from 10 6 cells using a phenol-chloroform procedure. The HTLV-1 PL was quantified using a real-time TaqMan polymerase chain reaction method (Applied Biosystems, Norwalk, Conn) 26 and was expressed as the number of HTLV-1 copies per 10 6 PBMCs.
DEFINITION OF CASES
As of December 31, 2004 , 132 patients had been included in the database. The diagnosis of HAM/TSP was made according to World Health Organization criteria. 27 Briefly, the illness is diagnosed in the presence of the following: (1) a slowly progressive paraparesis with urinary disturbances caused by a symmetrical myelopathy involving predominantly the pyramidal tracts, (2) antibodies to HTLV-1 in serum, and (3) antibodies to HTLV-1 in cerebrospinal fluid. Since 1998, magnetic resonance imaging has replaced myelography to rule out spinal cord compression. Patients had no brain, brainstem, or cerebellar disturbances or any history of optic neuropathy suggestive of multiple sclerosis.
ASSESSMENT OF PATIENTS
Patients were seen on a yearly basis. However, in the absence of specific effective treatment, this was not the case for all patients, especially among those becoming severely disabled. Extensive efforts were made to track down patients. We attempted to contact directly the patients, their family physician, their rehabilitation physician, their relatives, or their neighbors. The cause of death was identified through hospital records or family physician medical records. Necessarily, a few arbitrary decisions were made regarding the cause of death in cases in which the clinical records were suboptimal. Bedridden patients who developed sepsis, pneumonia, nephritis, or pulmonary embolism were considered to have died of HAM/TSP. On the other hand, if the cause of death was listed as cancer, heart disease, or some other disorder unrelated to HAM/TSP, such patients were considered not to have died of HAM/TSP.
The year of first symptoms, such as stiffness or weakness in the legs or urinary disturbances, defined the year of HAM/ TSP onset. Neurological disability was assessed at each visit to the Department of Neurology using the Kurtzke 28 Disability Status Scale (DSS). We focused on scores that could be easily determined retrospectively, namely, scores of 6 (ability to walk with unilateral support Յ100 m without rest), 6.5 (need of bilateral aid to walk 20 m), 8 (essential restriction to a wheelchair), and 10 (death related to the disease). We did not consider the lower DSS score (Ͻ6) in our analysis because the first clinical symptoms in HAM/TSP usually include gait impairment. Years of assignment of scores of 6, 6.5, and 8 were unavailable in 6, 11, and 0 cases, respectively.
By examining survival to DSS 8, we examined the effect of the following variables on the time to reach severe motor disability in HAM/TSP: sex, age at onset (Ͻ50 vs Ն50 years), early disability, presence of ophthalmologic abnormalities, high Chisholm score of 3 to 4, high bronchoalveolar alveolitis rate (Ͼ30%), presence of intrathecal IgG synthesis (IgG index Ͼ0.7 and presence of oligoclonal bands), and high HTLV-1 PL (Ͼ10 5 /10 6 PBMCs). The rate of early disability was examined by dividing the patients into 2 groups depending on the time of progression to DSS 6. We arbitrarily used a cutoff time of 3 years and compared the groups who reached DSS 6 during and after this period.
STATISTICAL ANALYSIS
Survival was estimated according to the Kaplan-Meier method. The end point was the time to irreversible disability, as indicated by scores of 6, 6.5, 8, and 10 on the Kurtzke DSS. The log rank test was used for univariate analyses to identify variables related to the rate of progression from onset to DSS 8. Factors of potential significance in univariate analyses (defined as PϽ. 25) were then introduced in a multivariate Cox proportional hazards regression model in stepwise fashion. The level of statistical significance was set at PϽ.05. All computations were performed using StatView version 5.0 software.
RESULTS
CHARACTERISTICS OF THE PATIENTS
Of 132 patients who were potentially eligible for the study,tomatic lumbar stenosis, and 1 had hysterical symptoms). The baseline characteristics of the remaining 123 patients with HAM/TSP are given in Table 1 .
LABORATORY STUDIES
The laboratory data collected at the time of diagnosis in patients having HAM/TSP are summarized in Table 2 . The HTLV-1 PLs in PBMCs are also given. (Figure 1 ). The mean±SD age at the time of death due to HAM/TSP was 63.0±16.7 years and due to other causes was 69.0±8.8 years (P =.57). The causes of death are listed in Table 3 .
INITIAL VARIABLES AND TIME FROM ONSET TO DSS 8
We analyzed several initial clinical and biological variables to assess their usefulness in predicting the longterm prognosis of patients with HAM/TSP. These are summarized in Table 4 . The median time from onset to DSS 8 was significantly longer in the group with a younger age (Ͻ50 years) at onset than in the group with an older age (Ն50 years) at on- (Figure 2) . Sex, history of blood transfusion, and initial symptom of HAM/TSP (gait impairment vs urinary disturbances) did not affect the disease course. The median time to DSS 8 was notably shorter among patients who visited our department within the first 3 years of the disease compared with those who have visited us more than 3 years after onset of the disease. Although most of the intervals from onset to wheelchair confinement were shorter in patients with systemic manifestations, the differences did not reach statistical significance. The presence of intrathecal IgG synthesis did not affect the HAM/TSP rate of progression, whereas a high HTLV-1 PL (Ͼ10 5 /10 6 PBMCs) was strongly associated (P=.007) with a shorter median time from onset to the assignment of a DSS score of 8 than patients with a low HTPV-I PL (Figure 3) .
INITIAL VARIABLES AND TIME TO PROGRESSION FROM DSS 6 TO DSS 8
The median time from the assignment of a DSS score of 6 to the assignment of a score of 8 was 8 years (95% CI, 6-12 years). This was unaffected by other variables analyzed in this study. Time from onset to DSS 6 was the only variable that affected the time of progression from DSS 6 to DSS 8. Figure 4 shows a significant difference between patients who reached 6 on the DSS scale within 3 years (early disability group) and those who did not (late disability group). The median times to reach DSS 8 from DSS 6 were 4 years (95% CI, 2-9 years) and 11 years (95% CI, 7 to NA) for the early and late disability groups, respectively (P= .007).
MULTIVARIATE ANALYSIS OF INITIAL VARIABLES AND MEDIAN TIME FROM ONSET TO DSS 8
Seven of 14 variables were chosen for multivariate model development. The best predictive model for the rate of progression from onset to DSS 8 contained 2 variables ( Table 5 ). Age at onset of 50 years or older (P=.01) and HTLV-1 PL greater than 10 5 /10 6 PBMCs (P = .02) predicted a shorter time to progression from onset to DSS 8.
COMMENT
Natural history data are of clear importance in designing clinical trials and in assessing the effect of treatment. This observational study of the natural history of HAM/TSP provides new data on the progression of neurological disability. The demographic characteristics of our HAM/TSP cohort are in accord with previous studies, particularly the preponderance of women (78%) and the age at onset around 50 years. 6, 15, 16 In this analysis, the median time for patients to be first seen in the Department of Neurology was 3 years, and by this time only 30% and 9% of patients had reached DSS 6 and DSS 8, respectively (data not shown). Therefore, most data were obtained from prospective observations.
CLINICAL COURSE
The rapidity of HAM/TSP progression is apparent, with half of the patients reaching DSS 6, 6.5, and 8 by 6, 13, and 21 years, respectively. The median time to progression from a score of DSS 6 to wheelchair confinement was 8 years. To our knowledge, there are no data in the literature concerning the time to reach disability end points in HAM/TSP.
The progression of HAM/TSP has mainly been analyzed in cross-sectional studies. [17] [18] [19] The disease course is usually described as varying widely among patients, and several investigators have shown that a subgroup of patients experiences rapid disease progression. [18] [19] [20] We confirmed that a subgroup of patients has a faster rate of progression. While the median time from onset to wheelchair confinement was 7 years among patients who reached DSS 6 within 3 years, the median time was 28 years among those reaching DSS 6 after this period. Earlier studies 6,14-16 speculate that disability progression occurs in the initial stage of the illness, reportedly during the first year in a study by Araùjo et al, 17 and becomes stable after this step. The results of our study disagree with this progression spectrum of HAM/TSP and show that motor disability progresses during the entire follow-up period. Our longitudinal data and the previous transversal findings are difficult to compare, and disagreement may result from methodological differences. In a study 29 with 4 years of follow-up, only 17% of patients with HAM/TSP experienced significant disability progression, whereas in another study 30 one half of 64 patients with HAM/TSP followed-up for 10 years showed significant disability deterioration. The results of these 2 studies suggest that a long follow-up period is required to reveal meaningful changes in disability. What seems to emerge from the data as a whole is that motor disability worsens throughout the entire disease course.
The disability progression seems slightly more favorable in primary progressive multiple sclerosis than in HAM/TSP. However, the natural history data from population-based cohorts with primary progressive multiple sclerosis demonstrate results similar to our findings in patients with HAM/TSP, with the assignment of DSS 6 from onset of primary progressive multiple sclerosis ranging from 6 to 8 years [31] [32] [33] and a median time from onset to DSS 8 of 18 years in a London, Ontario, cohort.
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MORTALITY DATA
Among patients who died during the study, a high proportion (86.4% [19/22] ) died as a direct result of the complications of HAM/TSP. The mean age at death from HAM/ TSP was about 15 years younger than the life expectancy in Martinique (63 years vs 75.2 years for men and 81.7 years for women). Abbreviations: HTLV-1, human T-lymphotropic virus 1; PBMCs, peripheral blood mononuclear cells.
